H,-Mobilitét in Wien —
von der Planung bis zur Umsetzung
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Wiener Linien- Fuhrpark & Betriebsdaten
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Why is Hydrogen a topic for the bus department?

= One of the only solutions for heavy bus traffic within a city like Vienna.

= Currently we are using a modern Diesel Euro VI bus fleet, which cannot be
easily replaced with battery electric busses (especially articulated busses).

= \We are dealing with such an heavy city traffic because of:
— Very short intervals
— Very short distances between the stops (< 400 metres)
— Very long line lengths
— Heavy topography
— Strong stop and go traffic
— Very high passenger numbers




Registration of zero emission buses 2019

Zero emission urban buses: who leads? -o!- -o..

Zero M Etectric M Hydrogen Hybrid Il Dieset M Gas
emission%  Country Total
78% Denmark 98
67% Luxembourg —— I 102
66%  Netherlands | B 566
26% sweden I B 635
24% Norway [FEmmmerd] I 654
23% Finland 330
9.2% France [N . 2044
8.6% Belgium [N I 713
8.5% spain N I 1212
6.4% vk N I 1799
6.3% Germany NN . 2900
5.6% Poland N I 990
5.4% italy N I 1219
3.7% Greece | 27
1.9%  Switzerland M I 319
0% reland | I 184
0% Austria [ 351
0% 25% 50% 75% 100%

% of 2019 registrations
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Trolley buses are not included in the electric bus data but make up a small amount of annual new registrations (49 in 2019)

New urban buses registered in 2019 >8 tonnes Gross Vehicle Weight with ZE% being the sum of electric and hydrogen buses divided by the total.
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Bus delivery 2022- 2027
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1st contact with hydrogen

Duration of the test: 02/06 — 12/06/2020.

OEM: Solaris with Ballard-FC (350bar) Trailer: Air Liquide (200bar, ~300kg H2) Compressor: Maximator (up to 1000bar)

Refueling took about 14 min (without cooling and type 4 tanks)
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Bus depot Leopoldau | 1sttemporary HRS 06/2020

Name Typ D oD Material Max. Druck
H2-Versorgungsleitung 9M 9,1mm 14,3mm 1.4435/TP316L 1550bar
H2-Kaminleitung 258 20mm 25mm 1.4435/TP316L 200bar
Instrumentenluft 6L 4 6 Edelstahl 10bar
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1st temporary HRS 06/2020




Bus depot Leopoldau | 15t stationary HRS end of 2021
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MAX Storage MP
MAX Storage HP

Electric Cabinet

Container

MAX Compression House

Refuelling court A7
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© Maximator AT, Wiener Wasserstoff GmbH Bus — Refuelling Georg Fahrthofer



Requirements for explosion protection




Our first hydrogen test buses

= Hyundai 3rd generation = Solaris H2-Urbino
— 700bar — 350bar
— 2X95kW Hyundai-FC — 70kW Ballard-FC

— 180kW central motor (ZF) — 2x125kW hub motor (ZF)
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